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Branch transient vulnerability assessment based on the complex network and transient energy function
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(1. School of Electrical Engineering and Information, Sichuan University, Smart Grid Key Laboratory of Sichuan Province, Chengdu
610065, China; 2. State Grid Sichuan Daying Electric Power Supply Co., Ltd., Suining 629300, China)

Abstract: The consequence of instability after power system subjected to large disturbance is very serious, even leads to catastrophic
accidents. This paper uses multi-machine power system transient energy function based on the structure preserving models to get
potential energy of each branch. Then combined the directed electric betweenness of complex network which fully considers the
impact of generator output changes to branch power flow, branch state vulnerability and the importance of branch in the system are
calculated. Finally a comprehensive vulnerability index is built to assess branch transient vulnerability, which considers the state and
structure simultaneously. Simulation results on the 6 machine system prove that this method can identify the vulnerable lines and the
critical machines effectively.
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Fig. 1 Schematic diagram of 6-generator system
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network
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Table 1 Vulnerability indices ranking of part of lines based on

preset-contingences
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Table 2 Critical machines and vulnerable lines with respect to

various preset-contingences
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